Aim: The purpose of this article is to show the value of serial extractions in a young patient with severe crowding.
Introduction
The most common orthodontic problem is poor alignment due to crowding of the teeth. If the extractions are performed early, there is a good chance malalignment of the teeth can be prevented.
Serial extraction is an interceptive procedure performed in the treatment of a severely mixed ©2010 Seer Publishing LLC length deficiency (5-9 mm), normal overbite, Class I malocclusion, and a commitment on the practitioner's part to finishing the case. 6 The main goal of serial extraction is to increase the probability of creating a stable treatment outcome. But the treated positions may be more difficult to stabilize even with long-term retention. Therefore, it is much better to have the teeth erupt into relatively correct positions on their own, which serial extraction can allow, and thereby reduce fixed appliance treatment time in the future.
The aim of this article is to present a young patient with severe crowding managed with the serial extractions procedure that produced good results.
Case Report
An eight-year-old female Sudanese child presented to the Orthodontic Clinic at Rumaila Hospital stating that she did not like the appearance of her anterior teeth. Her medical history was negative. Her dental history included early extraction of the mandibular right and left deciduous canines. The patient's primary concern had to do with the appearance of her anterior teeth.
Clinical Examination
Extraoral examination revealed a convex profile, with competent lips and deficient mentolabial fold. Intraorally, the patient was in the mixed dentition stage. She had Class I molar relationship bilaterally. Severe crowding was noted in the maxillary labial segment, and there was malalignment of the mandible due to early extraction of the right and left deciduous canines. Several deciduous teeth were restored with stainless steel crowns. The permanent maxillary left lateral incisor was partially erupted. The overjet and overbite were minimum (0.5 mm) (Figures 1  and 2 ).
Radiographic Examination
A panoramic radiograph showed the presence of all permanent teeth including third molars and stainless steel crowns on four teeth (Figure 3 ).
Diagnosis
The patient had Class I malocclusion with severe crowding in the maxillary and mandibular arches, with minimum overbite and overjet. dentition with some crowding, by the orderly removal of selected deciduous and permanent teeth in a predetermined sequence. It is carried out at planned intervals as dictated by each individual case. 1 
Kjellgren
1 reportedly first advocated serial extractions in 1948 as a response to an apparent shortage of orthodontists. He hoped this procedure would facilitate the treatment of straightforward cases of crowding by their general dentist, thereby minimizing the demand upon the orthodontist.
Dewel
2 stated: "The prudent course to follow in borderline cases, is first to attempt the correction without extraction. In this way, no child will be jeopardized by a precipitous program of serial extraction." Hotz 3 referred to the procedure of serial extraction as guidance of eruption, or guidance of occlusion, because it implies that knowledge of growth and development is necessary to direct the teeth as they erupt into occlusion. He stated that the specialty must assume its responsibility for educating the predoctoral students in the science of guided eruption. With such basic knowledge, the general practitioner, under the supervision of an orthodontist, will be able to bring the benefits of orthodontics to more children.
Further, Yoshihara et al. 4 noticed that spontaneous changes in a dentition after serial extraction might be useful for therapeutic purposes in the correction or reduction of crowding in most Class I cases. However, they recommended close follow-up after serial extraction. If needed, active orthodontic treatment should be initiated to establish a satisfactory occlusion.
In contrast, Dale 5 stated that serial extraction is not as easy as so many mistakenly believe, and should never be initiated without a comprehensive diagnosis. If the basic principles of diagnosis are ignored, the result will be failure and disappointment. On the other hand, if serial extraction is based on a thorough diagnosis, performed carefully, and properly executed on selected patients, the procedure can offer an excellent and valuable treatment modality.
The ideal guidelines for serial extractions include absence of skeletal discrepancies, large arch-followed by a period of fixed appliance (0.022 Slot) treatment to achieve improved alignment, interdigitation, and root paralleling.
The treatment of this case followed the classical serial extraction steps recommended by Kjellgren. 
Treatment Objectives
1. To correct the crowding and better align the arches. 2. To maintain the Class I molar relationship, overjet, and overbite.
Treatment
The provided treatment included serial extractions 
Discussion
The goal of orthodontic treatment is to produce a healthy, well-functioning, and stable dentition. In this respect several studies have been published on serial extractions since its inception in 1948.
7-10
A detailed discussion was provided on the topic of serial extraction for both Class I and Class II occlusion.
11
For example, through the observations of Fanning 9 and Gron, 12 it was determined that premolars emerge when one-half to three-quarters of their roots are formed, providing useful guidelines for timing of tooth removal during serial extraction. The patient in this report was treated following the serial extractions procedure. Clearly this technique can produce good results if performed in carefully selected cases. The patient presented in this case met this basic criterion. One more important rule that was followed when performing serial extractions was the timing of the extractions. It is equally important to evaluate the case thoroughly before performing the second step, as a precaution against unpredictable developmental growth changes.
Wilson et al. 13 conducted a study to assess soft tissue profile changes over time. A comparison was made between patients treated by serial extractions without subsequent orthodontic
Step 1. Extraction of the deciduous canines.
Extractions are needed to provide space for spontaneous alignment of the incisors and should be performed when the lateral incisors are half erupted (seven to eight years of age) (Figure 2 ).
Step 2. Extraction of the deciduous first molars.
This step is needed to speed the eruption of the first premolars, when root development is halfway complete (approximately 10 to 11 years of age). It is recommended to take radiographs to assess the level of actual development (Figure 4) .
Step 3. Extraction of the permanent first premolars. These extractions are needed to provide space for the permanent canines, and are performed when the eruption of the permanent canines is definitely underway, which is roughly 10 to 12 years of age (verified check on radiograph and by palpation) (Figures 5 and 6 ).
Treatment Outcome
Dentally, the maxillary and mandibular arches were aligned. The Class I molar and canine relationships, overjet, and overbite were maintained. Several teeth showed hypocalcification, which was attributed to the patient's poor oral hygiene. Soft tissue revealed an improvement in the naso-labial angle and reduction in the degree of convexity. The patient's smile was improved (Figures 7-9 ). group. While a number of associations were noted with these variables, no significant differences were found among the soft tissue profiles of these three groups of patients. The gender differences found were most likely due to normal maturational changes, not the treatment itself. treatment (n=28), patients treated with serial extraction and orthodontic treatment (n=30), and patients treated orthodontically with late extraction (n=30). In those patients treated with late premolar extraction, the most prominent point of the mandibular incisor after treatment became more retroclined compared to the serial extraction therapy, ideal alignment, root positioning, overbite, and full-space closure usually are not achieved. 14, 15 Before performing serial extractions, gather all diagnostic records and plan for regular follow-up visits and assessment of the patient's growth and development. Be advised that the recommended timing for referring patients with moderate crowding to an orthodontist for care is in the late, mixed-dentition stage of development. Patients with severe crowding require earlier evaluation for serial extraction. 6 
Summary
The general practitioner should differentiate between the classic serial extraction malocclusion and a more complex clinical situation before initiating any serial extraction treatment.
Historically, much of the criticism for the use of serial extraction was based on an inadequate diagnosis, both initially and during the three-to five-year period of observation and interceptive guidance, followed by comprehensive therapy. Contrary to this, the serial extraction approach is an efficient, noniatrogenic, and esthetically satisfying mechano-therapy that produces the best possible and most stable outcome. 5, 16, 17 Mayne 10 stated that diagnosis in the mixed dentition is the clinician's most challenging task and that serial extraction should be practiced only by those who can complete the treatment successfully.
Clinical Significance
This case demonstrated that despite the potential for criticism directed towards the technique, serial extraction has the potential to produce good results in carefully selected cases.
